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Abstract Summary

Nutritional status would be expected to affect the pharmacokinetics

of Depo Medroxy Progesterone Acetate (DMPA). However, there have been

no well-designed studies to investigate the extent to which nutritional

status, particularly chronic malnutrition as exist in many areas of

Bangladesh, affects the kinetics and pharmacology of DMPA use and the

implications of such effects in terms of the wideépread use of DMPA as

a, contraceptive. This study will investigate this issue.

8)
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(a)
(b}
{e)
{d)
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Research Involving Human Subjects

Research Review Committee

Director
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A. INTRODUCTION
1. Objective

To determine the effects of nutritional status on the Pharmaco-
kinetics of Depo-Medroxy Progesterone Acetate (DMPA) in rural

Bangladeshi women.

2. Background

Like most hormonal contraceptives, depo-medroxy progesterone
acetate (DMPA) was largely developed and tested in the developed
countries of the west, notably the USA, However, DMPA is now
widely used in the less-developed countries where chronic mal~
nutrition is wide-spread, particularly amongst the rural women

of low socio~economic status who from the most important target-—
group for family-planning programs, It is therefore pertinent to
enquire whether such chronic malnutrition affects the pharmacology
of DMPA in such populations and, if so, whether this has any

significance to the use of DMPA in such populations.

"Chronic malnutrition” is a very broad term which describes a wide
variety of conditions, some more specifically definable than
others, and not all of which are even closely related to each
other, Specific dietary deficiencies may give rise to specific,
readily identifiable conditions (eg. scurvey, Anemia, kwashikor,
etc.) whereas a meagre diet may be very non-specific and/or rather

variable in its effects.

Relatively little is known about the metébolism of DMPA in humans
{Fotherby, 1973; Fraser, 1981}. Following the administration of
radioisotopically labelled medroxy-progesterone acetate intraven-
ously only a small proportion is recovered in urine (20-42%) and
faeces (3-15%) (Slaunwhite & Sandberg, 1961; Fotherby et al, 1968;
quoted by Fotherby 1973). Despite these low recoveries, the same

authors also found a rapid disappearance of radioactivity from the
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blood-stream, the initial half-life was 52 mins, the second half-
life was 230 mins, only 1%-2.5% of the dose was present in the

total plasma volume after 4 hrs and by 12 hrs no radiocactivity at
all could be detected. These data suggest that medroxy proges—

terone acetate may rapidly distribute into other body tissue, egq.
body fat.

There are no known reportsof specific requirements (eg. co-factors)
for the metabolism of DMPA in humans, hence there are no known
dietary deficiencies which specifically affect the pharmacokinetics
of DMPA. However, chronic malnutrition could affect the pharmaco-
kinetics of DMPA through a number of possible mechanisms:- (a)
DMPA is a relatively non-polar molecule, more soluble in non-polar
organic solvents than in aqueous solvents, hence the body fat
compartment ooculd play a significant role as a buffer or reservior
for DMPA, as previously suggested; (2) nutritional status may
affect the rate of release of DMPA from the injection site by
affecting the realtive obesity, muscularity and vascularity of
the injection site; (3) despite the lack of detailed information
it seems likely that DMPA is metabolised and conjugated in the
liver before being excreted {like most other steriods there is
probably a significant enterchepatic circulation) and these could

be affected by chronic malnutrition.

Whilst there have been a number of studies on the pharmocokinetics.
of DMPA (see Fotherby, 1973; Fraser, 1981; for reviéws) there have
been no published detailed studies of the effects of nutritional
status on the pharmacokinetics of DMPA (Fotherby et al, 1980; see

* footnote). A recent study by Fotherby et al (1980) on the phar-
macokinetics of DMPA in Thai women of "low" body-weight did not
really addréss the effects of nutritional status since the only
anthropometric determination made was of guetelet's Index {Khosla
and Lowe, 1967:; quoted by Fotherby), weight/heightz, and, as can

be seen from figure 1, the QI values for the Thai subjects were
*

A letter has been sent to the Upjohn Co. requesting
them to supply any data that they may have on the effects of
nutritional status on the pharmacokinetics of DMPA. Any relevant
information will be appended to this protocol when received.
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comparable to those from women in developed countries and some
subjects were frankly obese (see Garrow, 1979). By contrast,
the QI value  of women of low socio-economic status in Wandepare,
an ICDDR,B field area on the outskirts of Dacca, Bangladesh
{Seaton, unpublished éata} and in Hyderabad, India (Praséd et al;
Nair et al, 1972) is markedly lower (Figure 1).

Fortherby et al (1980) state :-

"Almost all of the pharmacokinetic studies of Depo-~
Provera have been carried out in Caucasion women
and it might be expected that in other ethnic
groupg, usually of lower body-weight, the dose of
Depo-Provera could be congiderably reduced without
any loss of efficacy"”.

This seems to be an inherently reasonable proposition; indeed one
can go further and hypothesise that regimes of DMPA optimised on
the basis of data obtained from well-nourished women in developed
countries may be inappropriate for chronically malnourished women
having marked differences in the relatives sizes of the various
body compartments, thereby increasing their susceptibility to
undesirable side effects. Significant effects of chronic malnu-
trition on the pharmacokinetics of the synthetic steroids used in
oral contraceptives have been reported from India(Prasad et al,
1979; Nair et al, 1979). It was interesting to note that it was
the size of the deep compartment (which can very reasonably be .
ascribed to body-fat) in the classical 3-compartment model which
was found to be highly correlated with skin~fold thickness and
become zerc in women with. very low skin-fold thickness. Unfor-
tunately, the Fotherby (1980) study was not adequately designed
to resolve the effects of nutritional status on the pharmacckine-

tics of DMPA and so the question remains unanswered.

A particular problem of attempting a study on the pharmacokinetics
of DMPA in Bangladeshi women, particularly those of low socio-

economic status, is their reluctance to give blood samples for
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3)

research programmes. This stems from a variety of cultural
beliefs, many of them eroneous, about the nature and function of
blood in the body (eg. some people believe that blood is not
replaced by the body so that any blood lost or withdrawn is a
permanent loss). In order to overcome this, the protocol will
commence with a small study to validate the determination of

DMPA in saliva as a proxy measure of DMPA in blood. There have
been a large number of studies on the uge of saliva as an alter-
native to blood for determining a wide variety of substances (eg.
cortisol, Katz & Shannon, 1969; Walker et al., 1978; Cambell et
al., 1981: testosterone, Wang et al., 1981; Walker et al., 1978 :
estrogen, Gombie, 1977: progesterone, Gombie, 1977; Walker, 1981;
Walker, 1979; Seaton & Fahmy, 1980: 17a-hydroxprogesterone,
Walker & Fahmy, 1978: to gquote just a few). So far as is known
there have been no studies on the use of saliva for the determina-
tion of DMPA, but DMPA is known to appear in the milk of lactating
mothers who receive DMPA as a contraceptive and the milk ({plasma
concentration ratioc is 1:1 (Saxena et al, 1977) suggesting that
there is no significant protein binding of DMPA in the blood.

This gives us every reason to believe that saliva will provide a
practical alternative to blood for monitoring the pharmacokinetics
of DMPA.

Rationale
Back et al. (1981} state :=-

"Dietary factors play an important role in regulating
human drug metabolism. Changing the ratio of protein
to carbohydrate in the diet, feeding a diet which
contains charcoal-broiled beef or feeding a diet which
contains large amounts of cabbage or Brussels sprouts
all influence human drug metabolism (Canney et al.,
1879). With oral contraceptives stercids -prescribed
world-wide in similar doses we could expect to find
considerable differences in the handling of the
steroids in well-nourished/malnourished women and in
vegetarian/non-vegetarian women”.
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The seme is potentially true of DMPA, However, unlike oral
contraceptives which are distributed in pill form and therefore
much less amenable to adjustment of the dose to suit the meta-
bolic characteristics of individual acceptors, DMPA is
distributed as an intramuscular injection and it would be
extremely easy to vary the dose to suit the individual if an

appropriate algorithmn were available.

A study of the pharmacokinetics of DMPA in relation to nutriticnal
status might result in such an algorithmn in addition te produciag

more basic information on the use of DMPA in such populations.
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B.

SPECIFIC AIMS

To determine the effects of nutritional status on the Pharmaco-
kinetics of Depo-medroxy Progesterone Acetate (DMPA) in rural

Bangladeshi women, - '

METHCODS OF PROCEDURE

Phase l: Validation of Saliva Assays for DMPA

Six to nine subjects, purposefully selected to be two or three
edch of low, medium and high nutritional status_(defined for

purposes of this study on the basis of mid-arm skin-fold thick-
T Ty

ness: low-group less than 10mm skin-fold;‘ medium-group 10-15mm;
high-group more than 15mm skin-fold from DMPA)accepto}sifn either
Dacca or Matlab areas as appropriatéiﬁill bé‘éélected. 3 ml
saliva and 5 ml blood samples ‘will be collected by standard
proceudres according to the following schedule: (1) immediately
prior to the DMPA injection; (2) 2 days after the DMPA injection;
(3) one week after the DMPA injection; (4) two weeks after the

DMPA injection; (5) 4 weeks after the DMPA injection.

The blood samples will be allowed to clot at ambient temp., the
serum will then be withdrawn and deep-frozen. The saliva will
be deep~frozen as soon as possible after collection. The first
and last samples {1 & 5) of both blood and saliva will be tested
for the presence of Hepatitis B Surface Antigen by a standard
commercial kit (eg. Hepanosticon from Organon).

The deep-frozen samples will be transported by air-freight
(subject to Governmental and IATA regqulations concerning the
shipment of medical specimens for research) to the Tenowvus
Ingtitute, Welsh National School of Medicine, Cardiff, UK. for
assay for DMPA by RIA, The correlétion between saliva and serum
concentrations of DMPA will be established by the ugual statisti-

cal procedures,
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C.

Phase 2: Pharmacokinetics of DMPA

15-24 apparently normal DMPA acceptors aged 20~35 in the Matlab
MCH~FP program will be purposefully selected to be 5 to B8 each

of low, medium and high nutritional status (as previously
defined). Preference will be given to recruiting new acceptors
of DMPA; <clients who have used OCs within the previous 18 months
will be excluded, as will any clients with frank clinical problems.
3ml saliva will be collected from each subject according to the
following tentative* schedule :- (1) immediately prior to the
injection of DMPA; (2) 4 hrs after the injection; (3) 24 hrs
after; (4) 3 days:; (5) 1 week; (6} 2 weeks; (7) 1 month; (8)
2 months; (9) 3 months (ie. immediately prior to the next injec-
tion). Subjects will be studied over two concecutive injections
of DMPA,

At monthly intervals saliva samples will be tested for Hepatitis B
surface antigen (commercial kit) prior to being deep-frozen.

Samples will be stored at -20°C until analysed.

Anthropometric Determinations

All subjects {both Phase 1 and Phase 2) will be examined for (1)

height, (2) weight, (3) mid-arm circumference, (4) mid-arm skin
fold thickness (3 & 4; both left and right arms) at the begin-~
ning of the study, prior to each injection of DMPA and at the end

of the study.

Data Analysis

The data obtained in phase 1 will establish the validity of
salivary DMPA assays as a proxy determination of blood DMPA levels.
Linear regression coefficients will he calculated by the reduced

major axis procedure ( Kermack & Haldane, 1980 )

and correlation coefficients calculated in the usual way.

The execution of Phase 2 will be dependent upon the successful

completion of Phase 1.
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The data obtained in Phase 2 will be analysed using standard multi-
compartmental pharmacokinetic models employing non-linear least~
squares curve-fitting procedures on the IBM S/34 computer, (eq.
McIntosh & Mcintosgh, 1980; Tait, 1970). The pharmacokinetic para-
meters will be correlated with the anthropometric data by the usual
statistical methods. The results will, if appropriate, be’
stratified according to whether the subjects are vegetarian or

non~vegetarian.

SIGNIFICANCE

Information about the effects of chromic ill-health or malnutrition
are of crucial importance to the development of appropriate contra-
ceptive programmes in Bangladesh and other less-developed countries.
The data cobtained in this study may be of direct benefit by provid-
ing guidelines for the selection of individually optimised does of
DMPA for each asubject.

FACILITIES REQUIRED

Existing office and laboratory space for the principal investigator
are adegquate. Out-patient facilities may be required for the
collection of samples during Phase-1 only. In-patient and animal
facilities are not required. [Logistic support will be required
for subjects in Phase~1 and for field-staff in Phase-2. All major
items of equipment required to establish DMPA RIA in Dacca are
currently available. Access to the 5/34 computer will be required
for processing the Data, However, some of the initial work in

establishing the required programmes on the IBM S/34 computer has
already been done.

COLLABORATIVE ARRANGEMENTS

bDuring Phase~l DMPA RIA will be done at the Tenovus Institute,
Cardiff, The ICDDR,B will bear the costs of collecting and ship-

ping the samples and the Tenovus Institute will bear the costs of
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developing the RIA and assaying the samples. For Phase-2 a
decision will be made on the basis of the Phase -~ 1 experiences
and results whether to continue assaying the samples in Cardiff
or to establish the DMPA' RIA in Dacea, Data analysis will be

done both in Dacca and Cardiff and all publications will be
joint authorship.
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A. DETAILED BUDGET

1) Personnel Services

s1. Monthly Person Estd.Cost
No. HName Position _Rate Months 1982

1 Dr Brian Seaton . Scientist $3000 10x0.1 3000

2 To be nameg* sr.Field Asst, Tk 3536 10x0.5 1105

3 To be named Programmer Tk5592 3x0.1 105

+ . 4210
Notes: See comment in budget summary

*Should be same person as named in Oral Contraceptive Compliance stud

2) Travel & Transportation of Persons

B. International

No Egtd.Cost

Sl.No. Name Particulars Days 1982
EITHER Dr Brian Seaton Travel to UK to collaborate
with Tenovus Inst. staff. 10
OR Member of Travel to ICDDR,B to 3500
Tenovus staff establish DMPA RIA 20

3} Trangport of Materials

c} Other: Shipment of samples to UK, 3x20kg 400

4} Rent, Communication & Utilities

a) Communication: 200

'5) Printing & Reproduction

a} Printing of forms {mimeography) 50
d) Xeroxing 50

6) Other Contractual Services

a) Computer services:

Terminal time, 40x10hrs/wk @ Tk20/hr 500
Computer time (for programmer) 650
Lineprinter output 100

: 1250

b) Daily wager:
Boatman, Matlab, 40x20hrs/wk @ Tk2.75/hr - 140

7) Supplies & Materials

h}) Office supplies & stationery 100
i) Mise., Gifts to subjects, 30 @ $10 300
400
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8)

9)

10}

11)

12)

13)

14)

Equipment

Transport
a) 1ICDDR,B transport in Daccga

'b}) Trips to Matlab, 10trips @ Tk270/trip

¢} Speedboat, Matlab 24xShrs/wk @ Tk200/hr

Patient Hospitalisation

Qutpatient Care {Covered under FP-MCH protocol)

Laboratory Tests

Si.
No. Particulars

1 DMPA RIA (if required in Phase«2)
2 Hepatitis B surface antigen

Congtruction, Renovation & Alterations

Income

No.
Tests

20x24
1c0

Rate

55
$4

Estd.Cost
1982

nil

100
169
1500
1769

nil

nil

Estd.Cost
_ 1982

2400
400
2800

nil

nil
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B. SUMMARY BUDGET
51.
No. Category
-1 Personnel Services.
2 Travel & Transportation of Persons
3 Transport of Materials
4 Rent, Communication & Utilities
5 Printing & Reproduction
6 Other Contractual Services
7 Supplies & Materials
a Equipment
9 Transport
-10 Patient Hospitalisation
11 Outpatient Care
12 Laboratory tests
13 Construction, Renovation & Alteration
14 Income
TOTAL COST 1982
‘Notez

Estd.Cost

1982

210"

3500
400
200
160

1390
400

1769

s14,769"

Dr Seaton's salary is paid directly by the ODA and does not

pass through the ICDDR,B accounting procedures.

The

nominal figure of $3000 is included to reflect the real cos:
of the protocol, but the actual cost to ICDDR,B is $3000 less.



ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEE

1) This protocol specifically studies the pharmacokinetics of Depo-
Medroxy-Progestrone-Acetate (DMPA)in Bangladeshi women under typical
environmental conditions, Animals cannot therefore be used as an
alternative.

2) All the subjects will be volunteers who have decided of their own
accord to accept DMPA as a contraceptive agent; ie. DMPA will not be
administered for the purpose of this study to any person who, were it
not for the study, would not otherwise have received DMPA.

In Phase-l, the only risk to the subject is the negligible risk
agsociated with venepuncture for the purpose of drawing blood. In
Phase-2 there is no risk at all to the subject as only saliva will be
collected. The study will not generate any potentially embarasing
data.

3} Venepuncture, the only potential risk in the study, will be done
by experienced personnel using standard aseptic techniques,

4) Data will be held in locked files in the office of the Pricipal
Investigator. Subjects will not be identified by name to any person
not directly concerned with the study, nor in any publication arising
from the atudy.

5) Written consent will be obtained in both Phase-1 and Phage~2 of
the study.

6) The study requires only the collection of basic reproductive history
on the standard Endocrinology Study admission form {attached) with

the addition of the following question:- "Are you a vegetarian, eating
neither meat nor figh?" (Answer, Yes or No). Estimated time
required for completing the admission form is l~2minutes.

7 The subjects will not receive any direct health benefit from

participating in this study, However, society as a whole will benefit

. from a better understanding of the effects (if any) of chronic malnutrition
on the use of DMPA, Subjects participating in the study may be

offered a small gift (eg. a sari) at a value of approx. US$10 (Tk150-200)

~as a compensation for the inconvenience of participating in the study.

,

8) The study requires the use of blood and saliva in Phase~] and
saliva only in Phase-2, Other body fluids, or the use of medical
‘tecordg, will not be required,
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CONSENT FORM -~ PHASE 1

The ICDDR,B., as part as its policy of trying to improve the quality
of its services to the community, is undertaking a study to see
whether nutritional status (i.e. whether you are big or small, fat
or thin) has any effect on the use of Depo Provera as a contracep-
tive agent. Although this study will not benefit you immediately,
you may benefit later if we find that a different dose of DMPA is

better for a person with your body size.

In order to do this study we need to collect samples of saliva and

blood (approximately 1 tea-spoon full of each) on five oceasions:-

1) immediately before you receive the injection of DMPA
2) 2 days after receiving the injection

3) 1 week after the injection

4) 2 weeks after the injection

5) 4 weeks after the injection.

The ICDDR,B will come to your house to collect the sample or provide
you with the necessary transport for you to come to our hospital to
give the samples. Apart from the small inconvenience of having to
return to the hospital and the minor discomfort of giving a blood
sample there is no risk to you in participating in this study since
your body will quickly replace the blood which we take and our staff

are very skilled at minimising your discomfort.

To compensate you for your inconvenience and discomfort we will offer

you a small gift if you complete the study.

You may ask any questions you wish about this study either before
agreeing to participate or after. You are not obliged to help us in
this way or, if you agree at first and then change your mind later

You may refuse to help us any further. In either case it will not



Consent Form ~ Phase 1, Page-2,

create any problem for you and you will continue to receive all the

normal services.

The imformation which we collect will be kept confidential and no

person, other than those directly concerned with the study, will
come to learn that vou helped us in this atudy.

Subject's Consgent

I understand the information given above, I have been given the

~oportunity to ask any questions that I wish and I am satisfied with
the answers 1 have received.

I agree to participate in the study.




CONSENT FoRM - PHASE 2

The ICDDR,B., as part as its policy of trying to improve the quality
of its services to the community, is undertaking a study to see
whether nutritional status {(i.e, whether you are big or 5ma¥l, fat
or thin} has any effect oh the use of Depo Provera as a contracep-
tive agent. Although this study will not benefit you immediately,
you may benefit later if we Find that a different dose of DMPA is

better for a person with your kody size.

In order to do this study we need to collect samples of saliva on

eighteen occasionsg:i-

1) immediately before you receive the injection of DMPA
2) 4 hrs. after receiving the injection

3} 24 hrs after the injection

4) three days after the injection

5} 1 week after the injection

6) 2 weeks after the injection

7)Y 1 month after the injection

8) 2 months after the injecticn

9} 3 months after the injection (i.e. immediately before the
next injection).

The above schedule will then be repeated up to the time of your next
injection when our study will stop {though you may, of course,

continue to receive the contraceptive if you wish).

The ICDDR,B will come ot your house to collect the sample or provide
you with transport for you to come to the hospital to give the
samples. Apart from the minor inconvenience to you of giving the
samples, participating in this study will not create any problem for
you, .

You may ask any questions you wish about this study either before
agreeing to participate or after. You are not obliged to help us

in this way or, if you agree at first and then change your mind



Consent Form - Phase 2, Page-Z.

later you may refuse to help us any further, In either case it will

not create any problem for you and you will continue to receive all

the normal services.

The information which we collect will be kept confidential and no
person, other than those directly concerned with the study, will come
to learn that you helped us in this study.

Subject's Consent

I understand the information given above. I have been given the

opportunity to ask any questions that I wish and I am satisfied with
the answers I have received.

I agree to participate in the study.
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Memorandum

JO: . Chairman, Research Review Committee

{ REF: BS-DMPA-PP
FROM . Dr. Brian Seaton W%’/ DATE: February 10,1982
SBJECT . PROTOCOL #82:004

I refer to my protocol £82-004 entitled "Effects of Nutritional
Status on the Pharmacokinetics of Depomedroxy Progesterone Acetate"
which is due to be reviewed at the meeting of the RRC tomorrow,
Thursday, the 1llth of February.

"I have just received some information from my colleagues in the Tenowvus
Institute, Cardiff which indicates that they have successfully completed
studies showing that there is an excellent correlation between the
levels of DMPA in saliva and in plasma. Several copies of the relevant

* graphs are attached for your information. it should be noted that this
information has been supplied to me in advance of publication of these
results in the international journals. The effects of these new
results is to make it unnecessary for us to distinguish between phase-l
and phase-2 of the protocol as originally intended. I have discussed
this matter with Dr. S. D'Souza, The Scientific Programme Head, and

with his approval I would recommend that the distingtion between phase-l
and phase-2 in this protocol be now eleminated. Although the correla-
tion between plasma and salivary DMPA levels has been established we
would still execute phase-l of the protocol since the data thus obtained
would be valuable supporting %¥¥235fﬁbof the validity of our procedures
and would almost certainly be required by the reviewers when the results
were eventually submitted for publication in the international journals.

The practical consequences of eleminating the distingtion between
phase-1 and phase-2 will/that we will conduct bo th phases gimul tanecusly
with an appropriate reduction in the number of subjects required.

I hope that this minor amendment and the improvement to the protocol
will meet with the approval of the RRC. Should you reguire any
further information I would be happy to supply it.

, cc. Dr. S. D'Souza, Scientific Programme Head,
Community Services Research orking Group.

Enclg:-*



